Introduction.
Summary. The rates of 3 H from 3 H 2 0 incorporation into total lipids and fatty acids were measured in vivo in the different organs and tissues of 7-week old male Wistar rats to compare the lipogenic capacity of those organs and tissues and to determine their relative contributions to body lipid synthesis.
Our results were the following ; (1) liver was the major site of the synthesis of total lipids and fatty acids (37 and 42 %, respectively, of body synthesis) ; (2) white adipose tissues synthesized about 24 % of the total lipids ; mesenteric adipose tissue and liver had equivalent lipogenic capacities per unit of weight, mesenteric adipose tissue alone synthesizing 40 % of the fatty acids produced in dissectable white adipose tissues ; (3) skin showed low lipid synthesis but played an appreciable role in that synthesis (8 % of the total) due to its large contribution to total body weight ; (4) other organs (excluding liver) showed low lipid synthesis ; however, that of the small intestine was 1-2 % of body synthesis ; (5) the rest of the carcass (mainly musculature and skeleton) contributed 25 % to body lipid synthesis.
The putative roles of the different tissues and organs in adipose tissue development have been discussed.
Introduction.
Although in vivo lipid synthesis has been widely studied, the contribution of tissues and organs to this synthesis is not well known. This gap in our knowledge is related to methodological problems. It has been shown recently that different carbon precursors, such as glucose and acetate which have been widely employed in the past 10 years (Favarger, 1965 ; De Freitas and Depocas, 1965 ; Patkins and Masoro, 1964 ; Loten, Rabinovitch and Jeanrenaud, 1974) , cannot be used to measure the total rate of fatty acid synthesis in all tissues, especially in liver ; their use leads to an incorrect estimate of the relative contribution of different tissues to body fatty acid synthesis (Hems, Rath and Verrinder, 1975 ;  Baker, Learn and Bruckdorfer, 1978) . This is because tissue uptake of the different substrates and dilution of the precursor pools derived from various labelled substrates vary. The above studies showed the need of using such a precursor as tritiated water (Jungas, 1968 ; Lowenstein, 1971) (Yen et al., 1976 ; Le Marchand-Brustel and Jeanrenaud, 1978 ; Cawthorne and Cornish, 1979 ; Cornish and Cawthorne, 1978 ; Rath and Thenen, 1980 ; Hollands and Cawthorne, 1981 ; Romsos and Leveille, 1974) and rat (Stansbie et al., 1976 ; Lakshmanan, Berdanier and Veech, 1977 ; Godbole and York, 1978 ; Kannan et al., 1980) (Baker, Learn and Bruckdorfer, 1978 ; Cawthorne and Cornish, 1979 ; Cornish and Cawthorne, 1978 ; Romsos and Leveille, 1974) , genetics (Yen et al., 1976 ; Le Marchand-Brustel and Jeanrenaud, 1978 ; Cawthorne and Cornish, 1979 ; Rath and Thenen, 1980 ; Lakshmanan, Berdanier and Veech, 1977) and physiology (Le Marchand-Brustel and Jeanrenaud, 1978 ; Cornish and Cawthorne, 1978 ; Rath and Thenen, 1980) , but all data indicate that the rest of the carcass is the main site of lipid synthesis. Of the many tissues in the carcass, only white adipose tissues have been thoroughly studied (Hems, Rath and Verrinder, 1975 ; Cornish and Cawthorne, 1978 ; Rath and Thenen, 1980 ; Hollands and Cawthorne, 1981 ; Stansbie et a/., 1976 ; Godbole and York, 1978 (Le Marchand-Brustel and Jeanrenaud, 1978 ; Rath and Thenen, 1980) and (2) the principal tissues and organs (White adipose tissues, skin, carcass, liver) are large enough so that the specific radioactivity of their total lipids and fatty acids can measured individually.
From weaning at 21 days, the rats were fed a semi-purified diet containing 18 % of protein and 0.3 % of lipid. The diet composition and the daily food intake of the animals have been published previously (Gandemer, Pascal and Durand, 1979) . This low-fat diet provides optimal conditions for studying de novo lipid synthesis (Pascal et al., 1977 ; Carroza et al., 1979 (Hems, Rath and Verrinder, 1975 ; Cornish and Cawthorne, 1978) .
In vivo 3 H incorporation into total lipids and fatty acids. &horbar; The incorporation of tritiated water 3 H into total lipids and fatty acids of tissues and organs was obtained as follows. Each animal was given a single intraperitoneal dose of 3 H 2 0 (2.5 mCi in 0.5 ml of 0.9 % NaCl solution) and then immediately returned to its cage ; 10 min later the rat was killed by decapitation. We chose 10 min as the interval between the time tracer injection was given and the time the animals were killed because preliminary methodological studies (Gandemer, Pascal and Durand, 1980) showed that 10 min after the tracer was injected (1) the I H 2 0 was uniformly distributed throughout the organism, as attested by linear 3 H incorporation into the total lipids and fatty acids of the tissues and organs studied, and (2) the specific radioactivity of plasma fatty acids was still very low, indicating negligible intercellular exchange.
The blood was collected in a heparinized tube using a saline solution with 10 % of heparin. After centrifugation, the plasma was stored at -80 °C. The animal was skinned and dissected rapidly. The (Yen et al., 1976 ; Rath and Thenen, 1980 ; Lakshmanan, Berdanier and Veech, 1977 (Cawthorne and Cornish, 1979 ; Romsos and Leveille, 1974) .
Lipid synthesis in organs other than liver. -All organs except liver showed low lipid synthesis. The contribution of these organs to fatty acid synthesis did not exceed 6 %. Among those studied, only small intestine played an appreciable role in lipid synthesis. Although there are no comparative data in the literature on organ contribution to lipid synthesis in rat, a study in mouse has shown that kidneys, lungs, brain and heart synthesize few fatty acids (Hollands and Cawthorne, 19811. Our estimate of the contribution of intestines to lipid synthesis in rat is close to that found in mouse by Rath and Thenen (1980) but much lower than reported by Hollands and Cawthorne (1981) who attributed to intestines a role equivalent to that of liver. In the latter work, mesenteric white adipose tissue was not separated from the intestines. However, this adipose tissue has remarkable lipogenic capacity (our results, Patkins and Masoro, 1964 ; Hems, Rath and Verrinder, 1975) The rates of total lipid and fatty acid synthesis (per g of tissue) were, on the average, much lower than the rate measured in the liver, confirming previous results (Hems, Rath and Verrinder, 1975 ; Cornish and Cawthorne, 1978 ; Rath and Thenen, 1980 ; Stansbie et al., 1976 Favarger and Gerlach (1955) using 14 C precursor ; (2) results comparable to ours were obtained by Godbole and York (1978) using intravenous injection of 3 H 2 0 and by Patkins and Masoro (1964) using per os administration of !4C-glucose ; (3) in vitro observations (Gandemer, Pascal and Durand, 1979 ; Benjamin et al., 1971) (Favarger, 1965) (Jungas, 1968) . From data on table 1, we can calculate that the rate of 3 H incorporation into glycerol in the whole of the white adipose tissues was 176 !g of 3 H/10 min (640 -464 = 176). According to Jungas (1968) (Favarger, 1965 ; Patkins and Masoro, 1964 ; Haft, 1973) .
Due to high adipose tissue uptake of plasma fatty acids, only organs with high lipogenic capacity can contribute to the development of these tissues. Of the many dissected tissues and organs, only liver appears to be able to export
